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^7jK'>— hJSiU-^tl^^mLrz^Tj^^M 2000-98803 



^srWL. ^m.'^^\^mm\ziif.i^nmn^mm\z^<o 
[w*^3] mtimmm<r)vt>:i^tji<izh-^{zi,im 

[0 0 0 1] 
[0 0 0 2] 

[t¥5i5(^fi&ri] jfi¥. mmm^(r>wMi,z^\^K ^mmm 

^UE\Z^^m.^<D;\—\izi\f.-^7r^L\Z^m-C^i>. 
[0 0 0 3] UA^U;iC75^e. Sffi©J^Sg^Slt{c«. 

[0 0 0 4] /N-H^ie-SS^lilffficoQ^fbJC 

ttS:^-Cfe 12 0dpi satSE'vwyg > h • 7-^7 h 
(il^3 0 0 dpi VA±.) iite^LTfflS<£l.^. fi^o 



05 ^a^citati. 'T'< 7.-fV'i^7i«D^o\z^7Tim.mt^'T^ 
* €. i 1.^ 5 snit^^tt^ w-r ^. 

[0 0 0 5] iC0J;5lCl»;ia^^^^lg;*SS#^;^;5:i: 

20 iLTSiiffigtiis^*:) cr>m^f)mMzm^t>txx\,^^. z. 

^^CltfCf -5. 
[0 0 0 6] ^—n-y"-^ 7.^l"i(D.ii.^^m-t. 
25 ilx-oltg-c^^di. m.^(D^m\zx.if^}V^—^^-^U 
\^^f}^m\^<\i-\-^\Z'h^\^^ZLt. . ^ffif14 

ti. !t#MBS 55-154198. I^PBS 5 7 -8 2 0 8 

35 ^<^^OjIL,(Hl^*n 5 0~5 0 OlHlSSittfeiiWd^^^i: 

[0 0 0 7] ^CT-»T;t;iS*^^<i:LT. N. K. S 
he r i d o n^tcd; Ottl^lKi(;(Ccfc-5i^/jN3j^— ;U«(eI 
fBS:fiJfflLfc:^^^S*^Ji^3nTl.i-5 ( "A Tws 
40 ting Ball Display", Proc. o 
f the SID, ^18#3/4^, 2 8 9-2 9 
3H, 1 9 7 7^. *H!}#ff4 1 2 6 8 5 4-^. |5l4 1 
43103^. |Si5389945^, t^m^ 6 4-42 
6 8 3-^) . 

45 [0 0 0 8] 0 1 8~2 0(C-?-ro^^^S*^fo 0 1 
8(CS«-l^T. 1 0 OttS^gBTSSO. 1 1 0 «S?qgB 

12 0 \tm^n-ts.m.m-^^w. 1 2 1 tt^ff si^m 
1 3 0 \t.mm^t^^. 1 4 0 \-tmmmm^m^, 1 
4 1 « 1 2 1 <hii5g-r^¥ff 1 5 0 tts«T- 

50 Sfciai 8 A-A' ro©fffiA<01 9T^.5, 01 

2001 09 25 15:01 
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9 izis-t^T. 2 0 0 itw-nmm 1 2 1 <t 1 4 i mizwm 

•r-SA'-f T'XSr^LTl^-S, 3 0 0 
@<D{5:®^^UTt,^^o 02 0«S?g3£J^«^l 3 OcOgC 
1 3 1 Hmm^^i^ 1 3 0 4^ICT^/t 
t*5^^'-. 1 3 4HInI^-r-5St/h7S:}^-JUi£^LT 
1 3 2fi:J^-;H 3 4ro>f TV-f :^X(;^tt^7^: 

sfege^i-. 1 3 3\tz^y xiz^mLrzm&m^^^r, 
1 3 5},tmt&.tjfirimt^T$>^. 

[0 0 0 9] ±IB«filB£(C**t^T. CCO^^S^«. ^ 
'hfj:7)i-)l' 1 3 4 K;J^-;U 1 3 4 tt— 

Ml 3 2*^aeT-, ffl;^W#3*ffil 3 3 75i|ie<!:/ioT 

fcD. mi^--A^^mwzmB^vrz=^^' if^^ i 3 i 

bT, ^roj^#:4'T;}^-;H 3 4;Jii*{C[eie-e^-SJ; 
o(CUfcfe<DTJ5-2). nt&tnUmi^ 1 3 5 CO 

[0 0 10] c(D^vumwi.^o:>mmy3mt. umm^ 

[0011] 

mmAm^L^vtr^mmi bTi^u/s^^e^i siz 
^Lfzjzoiz. -Atc^ hui7 7.mm^f¥&-r^m-^iz 
tt. m.^t^ wftmmmi^Ai<ii-r'£-m t o Kit tj^;^^ 

[0 0 12] c(Dmf£m^&Wi(n<^m.-^^mm 
•ti>tztb\zts.-^nrz^(D-c$>'o^ ^^^Eicffi^^ftro 

m\zm^mmL^mtftt^L^o^\zmm-ti:f5^-cm\^^ 
c ct ^ i 6«) .h r -5 o -e * -5 , 

[0 0 13] Sfc, S;tJ;0:*c#i^c. J;0^ 

mmU^7riW>ii^^W,\zm^-t^Z.ii-n. SlitaxhtSJ 
MtlSJfe-sa^v'- bRt;^tl$:<5effl UySiS^gg^ffiW 
■r -5 C 1 5r S 6<) t r -5 *J T & , 

[0 0 14] 

[ISia^»Stt- ■5;ti*(^^©] 'MiK 

m-r^jgrnrat. ^mi^(cj:o^a!i-r-5ii>;5;<<i:fc2e 



umm\ziii.f^^mm^m'^izj:K>^m't^ c ttc j; o 
« 6 o ^ ^ ^ T is « « -r c: i ^ 1^ ili t f ^ a ^ -> 

COO 1 5] ^fc, ±fBroSS^>— 
[0 0 16] 

mm(D^m<Dmm] ^mm<Dmy^iy- hit. '>u<iz 

20 [0 0 17] *^HJ{ci^(,iTtt. ^^^etc«^^K« 

T-±iB« a e?)*j]S)5K{±i*^o 

coo 1 8] -^tz. *^?^(73^S^ggtt, ±f3«^^-> 
[0 0 19] *:f!HJ-piJ. ^S-CtcSll.^^-iS'>^;U7k^ 

[0 0 2 0] 

40 c 0 0 2 1 ] ^ym 1 

-5. la"?. i«s^->— h. 1 - i«!S^si -9'^'(D 

50 m ■.^^U'yu^>mm. yjLy-jvmm, j^ifi^i^mm 
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^ ; S^g?x5^;u. i^i?7'Pt;>il/;ic<i:cox;?,7^;uS ; n- 
's=<^-y->> 5fix-5^;i/, h-;ux>;ii:C0B?<k*^5S ; 

$ e. (CifJS (c jfc;; U T^Jra^J ^tin;t © * ^^(fi L ;t t> CO 

[0 0 2 2] 1-2 1-9 <^(Dm^^^m-csb 

JU7^D->7x>fj:<i:W7:$'n->7'x>®i^ ; T> hT 

[0 0 2 3] m^m 1 - 9 itmm^±m-i^'^^'r^m 
[0 0 2 4] 1 -3\ftm^m^^m-t^ik(nmmm(Dm 

mm<t!^. :^-#>:7 7-f/\'-. ti-yf->-:/^-yi7. ^ 

[0 0 2 5] $e.lC. 3^Jt^±(75>^P§COKffi. 

W ^ (C 3^J#ft:± tea® ^19: It -5 » nf^ T * ^ . 

^J^«, 7;u = x'7A, a^, x-;/y;i.. ms.E(r><^'mi 
Smti^S^fk!^ ; t;n-ju. ;}^U7'JX>. 

®m«*4<£7i/ u;HIJI!g. #ux7.7^;umii. 4?U7 

Ltzt><D. m.iZ!i!:-mizmcxmtmii=S:-fmz.fzh(D^^m 
#±izm^Ltzm^mi'f^n^o 
[0 0 2 6] ^fcmmi±^m^i-3(Dmm%^mtit 
Knmizfi&mm^mm.i^x%s^^\ h-r-±(Dn^f}^m 



mm^o ^^\z. mm^^wi^ i - s ^±tE*ei^^*5^ 

05 [ 0 0 2 7 ] 1 - 4 «^3SC0?L^^t1-fc^^^J«}#eT 

-S. ig2IC«fii@fe->-M -4©t£;^S^^-r, *IISSCT 
TliTLHU— tf— T 1 mmx 0. 5 mmC07L€:ff l^fS] 
10 1. 2mm. ^J::^r^O. Trnmify^X-mf'-ftz. 

y--rx<!iiwi^s-e^<ai3i5n(Jas&«)-r* 
-So ?Lrof^*s:^ffi«±iH£tn(cfc> /iy^x-mi'ftzio, 

15 K'J^U-C— DrzJo^ttTfcJ;!/^, SfcX-;/^>i5^-C^tt 
TfeJ:ti. i^-hmit^^XSbtHt^K. ^U-fS 

20 T*t3T&<t^i<, MfC. j§mttco->- h-e*oTfc«*2 
fit^Tj^', ^•;/>'i©±TC0^«ffil -3<h 

1-5-1 (cM-r-ssp^xr^^iBis^is-r ii^sd^'s.-s.. 
c <7)^e# h ^ e^^i-g^*^ ^, »@*ij)n*D o T t> 4> 

[0 0 2 8] la 3 izmt^^X, 1-5 «^BJfj:H-®^«-> 
-hT*-5„ 1 - 5 - 1 «ii§q*e^->- W4 

30 it:^^mmx'{tp ET^mmi^ fz. 1- 5-2itmmm 

mx$>^. l-5-2H^{C^^5>HlCgilfe$nTl> 

^, *iiiS«»j-c«^gq^m->- h 1 - 5 \tiiiytmm 
(m <Dmmmmy-h tidixo/petj ^mm 
35 I'fz. ;z<Dmum^iz^tni. b-t-com^'&mA^i.m 
<. mmm<D^f^^m^m'S:m^mf)^tii^^, ^tz. i- 

5tt^?q-e$.n«-^(73J@«->- hTfe^L^. fctA 
40 j§tfili'ii©-&^> -;SS?^««->- 

[0 0 2 9] 1 -6^t'7^^x^z^mvfz^m^<D&h 
i—x&^o •tl--f XttteSS «mrofc<7)<£r<sefflL;t„ S 

fzi -7if:ry7.iz^mLfzmcom^h-r-X'&^, -y- 

45 -f X«JSi^ 1 0 ym-pS)-5, 

[0 0 3 0] ^:>--CD«S«»flM«ffl3gi:bT«. :^^Ux 

^-l-60S^sf<^:bT«, mit^^>, mitmm. 

50 gSA*iJ'i7A. 7;U5-:»-. ^^^Jl^v^^A^OT— OUA±OT 



- 4 - 



2001 09 25 15:01 



000-98803 



y-^jy-y^y^. fgttj^. ^m^yji^-( ^^^^ 

[0 0 3 1 ] ^n^<DmmumM^LT\tmA,ifi. 
mmmmtLx. -^ai^>mm^. h'jyx.-)\y^^ 

[0 0 3 2] S3 ^fflt^^^^v- h 1 ODfP^:;^^^^ 

(D^mnmti^^mmmm'y- h i - s (Dmmm\zm^ 

JSfr USlMcjS5@{C^mUfcy^X®14ll 1 - 7 
i: V< 1 - 6 ^?L^^^^>- h 1 

m\±^mt^i - so^TJu^m^nm^mmiy m - 4 
m^i^- h 1 ^^m^fzo z.<Dmi<zi.xi^^nrzm^zy 

[0 0 3 3] jEfC, 0 1 {zm^X. 2 ItmTjkzy— M ^ 

^m't^^(D^mzfi,n-^x^D. ^m^<Dmf£mm 
f)^^MJ£^^^m^nx\^^^o sitmrnm-^^^-y ha- 

m.mzyu'-hcD^m^zr^'Dxi^^o mma-^A^t^ 
<h*f^^u, mmi^-h i^^wyj^^^zmm 

[0 0 3 4] z,<Dmfj:mm\zm^^x. ^r^^s^-M 
^t^mn-yz x'tcD^m^- 5 0 0 vtc^m^n^o 

5 0 0 vtce-^\y-e-^-ei 7 0 0 vcD^SSft^ffig 

-y^^z^Dm^^^o^i^^izmj&^n^o 
[0 0 3 5] m4^m\^^x^m\zm.mT^o ^hd-^ 

ti, m^^mmi-i<Dmm<D'r^±7.(Dm^iz^\'Dm 



X^yT^m^m h^- 1 - 7 tSCOV-f -shXtT^H^^tc^ 

mm 1 - 5 - 2(D^^>\^f}^*bm^Lrzzfyx<Dm^\z 

[0 0 3 6 ] ^i^l^nAcS^v- H 1 Ti^^'^Ttffim 
(c*^c!:. U'-if-f)^^<Dw^mm^mmizm^i^^ti 

t(Dm^\t. m^mmm 1 - 1 

Xi^^TzTJU^i^-h 1 -3 4^<7)-r-r:fXfl[i^t>rg^"r 
fpIPf fC^Hj4gS>/- M - 5 <^#mS 1 - 5 " 2 

15 m^^Lx^^rzmnh^^>\^{zmo. h^-^mm\zm 
-o^^-Dxi^^tziimn^f^o 

[0 0 3 7 ] Z.<Dm. g*tCfj:o^cy^xmttllh:^- 
1-7 tiS^V^:?^-v hD-^3 (CckoTTffllltC^I;^^ 

n. Kniz^-(±7.$m^B hi— 1 - 6 tiifiotcjit.^ 

^m^i^- h 1 izwmLrzmmzmf)^ti^tff)^±^<rj: 
^^oizm^i.x$>^(DX\ -f^xmi^mhi—i-i 

[0 0 3 8] ^rz^(Dm. m^^±mi-2^m^s- 
2 ^±m^zmzsxm^^^^\^m^zy'-' h 1 mm<Dmm 

30 T^w&m. hi— 1 - 7 <h^-r-:^x#eita h:*-- 1 - 6 
(jy%mMm.t^mMVc^tvi:\^^^(Dx. vi—(n'^m\t.u 

%mmm\z'^'<i'y.<T)mMmn^'t^(Dx. ^o:^mM\z 

35 [0 0 3 9] m:mzm\^(D^^tiWMi5mzm.7r.'y'- 
vi^'^m^^^^x. '^^^-yV\z^r>v^—mtLm. 
\x^)^v v^n-:f^7.w&m.vi—\-i\xTm\z^m 

40 ^mD-^2(CJ;0, ^®(I^ofcOi^-{I, TfiiJiCt^-^ 

^- 1 -lf^%^. 
[0 0 4 0] IS 5 til^;K^<7)^«0TS>^o 1^14' 8 - 1 
ti##i?i^fflc^^>T*^o 8 - 2 H^>8 - 1 
45 8 - 3 ti^> 8 - 1 ^An^^(7)X^- 

EI4^ TDj \'X:L(r:>mz\^xm^'^hjfzmx^^. ^ 
50 h l<D^ffliI;:>^b^>8- IT^Jc^'ntSffi 
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[0 0 4 1] 9\t^^mn(D\^m^^m^. M0 5fe^^ 
[0 0 4 2] ^^\tm^(^^m^-^^^fz.^m^fr^'^. 

[0 0 4 3] ^;^ca7(c^-rj;^tc, ^^v-M^»f 

[0 0 44] 2 

^^^^-To 2-1. 2-2H^Stt^mn-^T3^S 
fC^^S/- h 1 tCldE^ai*^^3gtc;^ci:oTt.^^o 4- 

1. A-2\tmm.^m:&U'-z^'(:mMm\z\t'yu-v\z 

[0 0 4 5] 0 8T'ti. mmu-^2-2\tm^i^-h 
if)^ibmnx^o. mixmmi^r^jimtmc^&x^ 

[0 0 4 6] :k\zm9x\to-\iy h^mmzW'^mn(D 
m^^^^^nom^^Tfk-ro ^rm(D^w:fj\^^zm'DX 

o^mr^xo^y^xm^mhi— 1-7 {t^miz^mr 
^<Dx. m^iy-h KDmm^^^o^xmxv-ty h^n 

[0 0 4 7] [^B#tC^^v— h 1 tl^tlD-^ 2 - 2 

mmn-'^4~2{ztk^nx9^w:fj^\zmibti^o 'A\z 
tf- 5 - 1 <DW^mn(Dm^]i<^nrzm^(D:f^x 
mi±mhi— 1 -llt'^^:^^^ h3\zj:Dm^mt^n 

i\zm.tmm(DiiLm:\z$>^(Dx\ w^/^^-y^t 
u/vib&^n^ :itr<^< 6~ 2<DmmmmiiLm{zm-r^ 

[0 0 4 8] ^KDmumfS.lZ'T^mX. 

mm<Dmi^x\ t<Dumw^mmf)^m^&isb^n^m\z 
uo. ^^x^-\^^mm'r^m^^ti^M^m\zr^'Drz. 
[0 0 4 9] mmm s 

0 1 0 (c^ 3 (Dnmm^^-To h i 

\zT^mx:c>\^]^x^^f)^'pim\zf^'Drco i4ti^^ 
V- h 1 ^p^mf)^^^^^^mmx$>omo^^m^r^ 



-So 1 3\t^nmi 4^^^^^(Dmxm^o ^etc:^ 
mmt}^m<D^xu<^i^i 2(Dmmiz$>'Dx^s,^K 

[0 0 5 0] mmm 4 

01 ifc^4(7)iiss«Hj^^-ro :^mmmx{tmmm^z. 

Lxi^^o 1 s- imtt2^<Dm^'7^'\'. is-2\t 

mmxih^rzziax^^. 012^^01 i^XT^^b^;^^ 
mx^^o z.<Dmr^mmzU'DXi^^^(Dx. ^^v-h 

uo^mmmmAz^'Drzmi^^. mx\^mmmm(D^mx 

yt. mmmm^^nxi^^^<Dx\ mmm^z\tmm^< 
(Dmm^m^mxM.rzi^^muii\t. mz^^jix^^o 
[0 0 5 1 ] mmm s 

mi 3\zms<Dmmm^^-t. z.o^m-^. s^h^msc 
20 m^PLx^^cDx. mm\z:$i^mt^<^otiim'M:x\ mn 
^R^m^^^m^zt^^o mi 4\mi 3^±t^ibM.fzm 
x$>^o ^<Dmx\^^m. myt. mmm-^-mwUfZi.f}^ 
msLxi^^ui^:^^. z.n\tmmm\^^\^^f)^. rz^izi.:^)^ 
^t:>^u\.^mm. m^ifmm^m(D^^{zmj)x^^o 
25 ^rz^\^mm<Dm^\z^^mf<i.m\t^o^x^fj:\^K 
[0 0 5 2] mmm e 

mi s\zm6<Dmmm^^-ro ^mmmx\^-&\zm^ 
^nrzm^\^^-ji^ 1-9 om^^mm lxi^^^o a/h* 

30 2 ^^mmz^m^it^y^n'^-Jl^B&itL. :i<DB 

&:^^7s^^-ji^(D^mmizM^mmm^m\^^x^mit^ 
(DmBm 1 - 9 - 1 ^m^ZLfzo mm^nf^i^^^^f)^ 

SBl -9- 2 <hfcC^o nm\t2 0 umtLfzo ^tzMM 
35 ^^fzo ^fzl - 1 0\tiyO::iy:^-(Jl^o:>mmU^m<D 

m\^^mm^<Dm»x$>o. 8S/hJ}<-;n -9cd[hi^^x 

^^mr^m^t. ^^•Drz/v^^'z>rz\^^\tn^f}^^<D 
mmmmx^t^it^-ttu^^m^b^^-jii - 9 (DUt^mm 

40 t>}toTt^^^<, 

[0 0 5 3] l«/h7H-;H -9'\oo^®ti, V h 

a/h;}^-;H -9^Tr&]€(CUfctfegg-eff-:>y^Co ^(D 
45 i>Ua>:<t--r;H - 1 OcoaA^fTo;^Co 

[0 0 5 4] ±$^0:>^vUmfS.\Zfj:'oXl^^<DX\ 

mms ~ i(Dmrz'Dtzmytm(Dmm^'t<D^^rz^mm 
m^mf)^^^±\^rzm^^zj:Kimm^^o -ai^^x. m^b 
:n-')ii-9^^t^r^ti\tu<uo. ^m\i^0m& 

50 ®l-9-Ui, -^Cf^-y h 3\Z^0^\f}^n^o ^<D^ 
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s^/h4^-;n - 9ti. m^f-So 60Afc, 6- ICO 
[0 0 5 5] ^mm 7 

mi e\zm7<Dmmm^^-ro :i(Dm^mmnnzmi^m 
mM^m^^rzm\z(^mf)^&^. i - 1 1 \tzf^7.\zmm 

1 6 0 g^T-l-y/^-G/H 1 U 3 
e^|gM*4VONCOAT PP-200S^50g^ 

A, mwi^mi^mmm^mrco ^rz'^^mizjt^cx. mm 
[0 0 5 7 ] ^1 6 ^m^^xmrn^zmm-r^o ^sn- 
5|sn - 1 1 tiigi4i±{iijtc, -r^-rx^m^m^mmmn 

1-1 2tiTffl'Jfc^»LTt.^^o ;ints^c7)cfcot::lffi0>g 

thM^o 'D^omm.mizya-h^m<Dyjv^z^-h 1 
^{z^i-omibti. jiffiEitcy^x, Tmiz-^-i^^^-^^^m 

f^o ^LTy^xmttmfeM^^l - 1 ltS:i(7)-^<:^ 
7. (D (C ^ - D > ;^ T ? I # ^ -y: e n -hfiij { C ^Wj-r "5 . 

nmz^i^m-^^nTmiz^mf^cDx^^o 
[0 0 5 8] 'A\z. mm^nrcmTni^- h i fjmytam 
{z^^t. u-if-yi^^cD^^mm^mmzm^^ji^^n 

xmmm±L. ^tcDmm^. m^m^&m i - i ^^m^ 

mmizmmmmzy-hi-scDmmmzm^Lxi^^ 
rzmnh^y>\^\zm^. bi—^mm^zm^m-DXi^^ 
rzt}f}^n^r^o 

[0 0 5 9] z,<Dm. ^m\zfj.'Drz:/y7.m^m&mn 
1 - 1 i^tmrnm-^^^^-y hu-^siz^-DXTmiz^i 

i^-'^''-(D^rz^uf)^'orzm\t. -^^^-^ h{z^\f)^ 
n^ti<kDhm^i^- b 1 \zmmLrzm^^z3\f)^n^ti 

f)^:k^<r<Si^^o\zm^LX$>^(DX% -fy7.m^m& 



yyi^^-x^^mwm. zn\zyay-\^FC-7 2 

1 iSMitm. ^mmm) loog, ^m^^mcDzi/'^ 
jihm^i 0 gt h;px>i 0 0 g^m^i 2 ox:xm 
05 mtrnt^Lfz. m^mmmmmn^mL. m^^^^^^Ltz 

2%x&'orzo 1 - 1 2\t'^-r-r7si.zwmLrz^mitQ 
&mmmnx$>o VON COAT pp-2oos ii^ 
B*-r>4^tt©) ^mmi^fzo i&mit^o. 1-2 oum 

10 X$>^o 1 - 1 3tiT-f y/^-G/HT^-So 
[0 0 5 6] 'A^Z. 

1 0 g 

' u jm^m^i^^ 1 0 0 g 
1 0 0 g 

15 s^^fi - 1 1 •rMm^B&mmmm 

1-1 2 (D^-rB^o:>^^f^(DX^^o 

[0 0 6 0] ^fc^co^, m^m±m 1-2 7^^*^^ 5 - 

^^^X^-\'-i^LT*>. >^^X®ttllfe®*4l - 1 1 
y7.m^m&mmi- l l 

*4 1 - 1 2 (D^mmm^mmit^nxi^^^(DX\ mn<D 
\z^om^m^miz'^^-r::^<Dmmm^-r^o:)x. ^ 

[0 0 6 1 ] -^com. 01 64'c?)5'^B3<hM*t;^[^(c^^ 

mt^j±:yh^n^yxm^m.&mni-i i\^Tm\z 
30 h i\t^W(D:^\^{z^m^ii^^. /^-ryxf)^wm^nx 
(i^-l'-shX^^^tte h^- 1 - 6, ±ffl«ctiy^x^14 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the display which used a 

display sheet and it. 

[0002] 

[Description of the Prior Art] In recent years, with development of information machines and 
equipment, expansion of the amount of data of various information is enhanced, and the 
informational output is also made with various gestalten. Generally, an informational output can 
be divided roughly into the display display which used the Braun tube, liquid crystal, etc., and a 
hard copy display on the paper by the printer etc. In the display display, the needs of the display 
of a low power and a thin shape are increasing, especially, development active as display which 
can respond to such needs is performed, and tiie liquid crystal display is commercialized. 
[0003] However, the burden is yet solved fully by the present liquid crystal display neither to the 
angle which looks at a screen, nor the visual sense which the character on a screen does not look 
at but is produced from a flicker, low brightness of the light source, etc. by the reflected 
light. Moreover, in the display display using the Braun tube, neither contrast nor brightness can 
say enough that there is sufficient display grace as compared with the hard copy display which a 
flicker of a certain thing generates and etc.-mentions later as compared with a liquid crystal 
display. Moreover, since equipment is large and heavy, portability is a low very much. 
[0004] On the other hand, although it was thought that a hard copy display became unnecessary 
by informational electronic processing, the hard copy output of an amount huge actual still is 
performed. In addition to the trouble concerning the display grace mentioned above as the reason 
when the information was indicated by the display, generally the resolution is also measured 
with about 120 dpi and the print-out (usually 300 or more dpi) to paper at the maximum, and it is 
a considerable low. Therefore, in a display display, the burden to a visual sense becomes large as 
compared with a hard copy display. Consequently, even if a check is possible on a display, once 
carrying out a hard copy output will often be performed. Moreover, the information by which 
hard copy was carried out is the big reason a hard copy display is also used together, even if a 
display display is possible for the ability to rearrange, without performing complicated device 
operation, or also check [, ] in order, without restricting a viewing area to the size of a display 
like a display display. [ putting a large number in order ] Furthermore, unless the energy for a 
hard copy display holding a display is unnecessary and amount of information is extremely large, 
it has the outstanding portability that it is possible to check information always anywhere. 
[0005] Thus, although a hard copy display has different various advantages from a display 
display unless animation display, frequent rewriting, etc. are required, there is a fault of 



consuming paper in large quantities. Then, in recent years, development of a lilac ITABURU 
record medium (record medium with which many times is possible for record / elimination cycle 
of the high picture of visibility with record medium, and it does not need energy for maintenance 
of a display) is fxirthered briskly. The 3rd rewritable means of displaying will be called paper 
display, inheriting the property which such hard copy has. 

[0006] The requirements of a paper display are that it can rewrite, that there is no **** in 
maintenance of a display about energy, or it is fully small (memory nature), excelling in 
portability, that display grace is excellent, etc. Now, as means of displaying it can be considered 
that is a paper display, the reversible display medium using low-molecular [ organic ] and the 
macromolecule resin matrix unit (for example, JP,55-154198,A, JP,57-82086,A) recorded and 
eliminated by the thermal printer head can be mentioned, for example. Although a part of this 
system is used as a part for the display of a prepaid card, contrast's not being so high and the 
number of times of a repeat of record and elimination have about 150 - 500 times, and technical 
problems, such as being comparatively few. 

[0007] then, the display which used rotation of the minute ball by electric-field drive by 
N.KSheridon etc. as new display is proposed ("A Twsting Ball Display", Proc.of the SID, 
volume [ 18th ] No. 3/4, 289-293 pages, 1977, and U.S. JP,4126854,B - said - No. 4143103 - 
said - No. 5389945 and JP,64-42683,A) 

[0008] The display is shown in drawing 18 -20. The parallel transparent electrode to which in an 
parallel transparent electrode and 130 a transparent base material and 140 [ a transparent- 
electrode base material and ] cross at right angles, and 121 and 141 cross [ electrode support with 
1 10 / in drawing 1 8 , 100 is a display and transparent / a transparent member and 120 ] and 121 / 
at right angles, and 150 are substrates. Moreover, the cross section of drawing 18 A- A' is 
drawing 19 . In drawing 19 , 200 shows the bias impressed between a parallel pole 121 and 141. 
300 shows the position of an eye by Mukai who looks at a display. Drawing 20 is the elements 
on larger scale of the transparent base material 130. The mold cavity by which 131 was made 
into the transparent base material 130, and 134 show the rotating minute ball. The white portion 
to which 132 was charged in minus in the ball 134, and 133 show the black portion charged in 
plus. 135 — high — it is a liquid [****] 

[0009] the inside of the cavity 131 which one semi-sphere side 132 of this ball 134 is white, has 
become black [ the semi-sphere side 133 of another side ] in the above-mentioned composition 
using the ball 134 with this minute display, and formed the aforementioned ball in the base 
material — allotting — the inside of each cavity — high ~ it is filled up with the liquid [****] 
135 and a ball 134 enables it to rotate freely in this liquid in this case - high — the mutual 
electrification states of the black of a ball and each white semi-sphere portion differ, rotation can 
be controlled by the kind of liquid [****] 135 to turn to the side which observes the white or 
black semi-sphere side of a ball by giving external electric field using 2-dimensional matrix 
wiring, and the target display can be performed 

[0010] Since it is very stable and has memory nature to a temperature change and an electric 
**** noise, while displaying such the mechanical method of presentation, it does not need 
power. Furthermore, in order to display using reflection and dispersion of the natural light on the 
front face of a ball, it is the ideal display which can stop the visus debilitus which happen by 
flicker of the light source which is seen with liquid crystal equipment and the Braun tube etc. 
[0011] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 18 , when producing 
2-dimensional matrix wiring, the parallel-pole wiring which intersects perpendicularly is surely 
needed, and manufacture is serious. Moreover, the bigger problem which says that a 
manufacturing cost rises while manufacture will become difficult further, if it is going to make a 



higher definition display occurred. 

[0012] It is being made in order to solve the trouble of this invention and such conventional 
technology, and applying the principle of electrophotography to display, and aims at offering the 
display which used the display sheet and it which can operate by the very easy method referred 
to as exposing printing information to a photosensitive layer instead of. [ matrix wiring ] 
[0013] Moreover, this invention is the again more big thing which a higher definition display 
offers easily, and aims at offering the display which used the display sheet and it which can also 
cut down a manufacturing cost. 
[0014] 

[Means for Solving the Problem] Namely, the charge transporting bed to which this invention 
conveys at least the charge charged from the outside, The charge generating layer which 
generates a charge by exposure, and the conductive layer charged in a charge. The developer 
maintenance layer holding the developer colored at least 2 colors which move by this charge. It 
is the display sheet characterized by having the transparent conductive layer charged in the 
charge which moves this developer, changing the display of coloring by moving the developer in 
this developer maintenance layer by the charge, and expressing a picture. As for the 
aforementioned developer, it is desirable to be charged and to contain the magnetic substance at 
least in the part among developers. 

[0015] Moreover, this invention is display characterized by having the above-mentioned display 
sheet and the live-part material charged in a display sheet at least, the conveyance member which 
conveys a display sheet, the development member which develops a display sheet and changes a 
display, and the exposure member which exposes a display sheet. As for the above-mentioned 
development member, it is desirable that it is a magnet. 
[0016] 

[Embodiments of the Invention] The display sheet of this invention is characterized by having 
the charge transporting bed which conveys the charge charged from the outside at least, the 
charge generating layer which generates a charge by exposure, the conductive layer charged in a 
charge, a developer maintenance layer holding the developer which moves by this charge, and 
the transparent conductive layer charged in the charge to which this developer is moved. 
[0017] In this invention, it is applying the principle of electrophotography to display, and the 
above-mentioned purpose can be attained by the very easy method of telling a photosensitive 
layer that printing information carries out scarming exposure by laser instead of matrix wiring. 
[0018] Moreover, display of this invention is characterized by having the above-mentioned 
display sheet and the live-part material charged in a display sheet at least, the conveyance 
member which conveys a display sheet, the development member which develops a display sheet 
and changes a display, and the exposure member which exposes a display sheet. 
[0019] Since the portable display which is not until now can be offered now in this invention, 
wherever it may be in, required information is available always. Moreover, the postscript close, 
elimination, and repeat use were completed, and since it was possible to use with the same 
feeling as a conventional note and conventional paper, display with it has been offered. [ it is 
user-friendly and friendly to environment ] Since it can moreover colorize, it is effective in the 
ability to use for a latus use further. 
[0020] 

[Example] Below, it is attached to the example of ****** and this invention, and explains to a 
drawing. 

[0021] Example 1 drawing 1 is explanatory drawing showing one example of the display sheet of 
this invention. As for one, a display sheet and 1-1 are the charge transporting beds in a 
photosensitive layer 1-9 among drawing, as a material For example, a hydrazone system 



compound, a stilbene system compound, a pyrazoline system compound, Charge transportation 
material and acrylic resin, such as an oxazole system compound, a thiazole system compound, 
and a triaryl methane system compound. Polyester resin, a polyarylate resin, a polyvinyl chloride 
resin, polycarbonate resin, Thermoplastics, such as a polyvinyl butyrate resin and a poly 
methacrylate resin; A polyurethane resin, Binder resins, such as thermosetting resin, such as 
phenol resin and an epoxy resin, a methanol. Alcohols, such as ethanol, a butanol, and isopropyl 
alcohol; A methyl ethyl ketone. Ketones, such as an acetone, a methyl isobutyl ketone, and a 
cyclohexanone; Ethyl acetate, Ester, such as propyl acetate; Hydrocarbons; monochrome 
chlorobenzene, such as n-hexane, the petroleum ether, and toluene. What applied what was 
dissolved in the suitable solvent of others, such as halogenated hydrocarbons, such as a 
dichloromethane, and the thing which added the additive if needed further is mentioned. 
Moreover, conductive polymer etc. is mentioned. 

[0022] 1-2 is a charge generating layer in a photosensitive layer 1-9. as a material For example, 
azo pigments, such as the Sudan red and crawl DAIAN blue; A copper phthalocyanine, 
phthalocyanine-pigments [, such as titanylphthalocyanine, ]; - quinone pigment [, such as 
ANTO anthrone, ]; a perylene pigment ~ Charge generating material, such as an indigo 
pigment, acrylic resin, polyester resin. Thermoplastics, such as polyamide resin, a polyvinyl 
acetate resin, polycarbonate resin, polyvinyl butyral resin, and a polyvinyl benzal resin; what was 
distributed to binder resins, such as thermosetting resin, such as a polyurethane resin, phenol 
resin, and an epoxy resin, is mentioned. It is possible to add an addition agent as occasion 
demands furthermore. 

[0023] A photosensitive layer 1-9 may be the single structure of a layer where the laminated 
structure which carried out functional separation also contains charge generating material and 
charge transportation material in the charge generating layer containing charge generating 
material, and the charge transporting bed containing the amount of charge transportation 
material. 

[0024] 1-3 is the conductive base material of the conductive layer for holding a photosensitive 
layer. As an example of the quality of the material, the object which carried out mixed molding 
of conductive metallic oxides, such as metals, such as aluminum, copper, nickel, and silver, or 
these alloy; antimony oxides, indium oxide, and tin oxide, a carbon fiber, carbon black, and 
graphite powder and a resin is mentioned. The aluminum sheet was used in this example. 
[0025] Furthermore, it is also possible to prepare a conductive layer on a base material for 
covering of the defect on a base material and protection of a base material. For example, metal- 
powder objects, such as aluminum, copper, nickel, and silver; An antimony oxide, Conductive 
metallic oxides, such as indium oxide and tin oxide; Polypyrrole, Macromolecule electrical 
conducting materials, such as PORIA linin and a polyelectrolyte; A carbon fiber, Carbon black 
and graphite powder; or such conductive material Acrylic resin, Polyester resin, polyamide resin, 
a polyvinyl acetate resin, polycarbonate resin, Thermoplastics, such as polyvinyl butyral resin; 
the object which applied what was distributed to binder resins [, such as a thermosetting resin; 
photoresist, ], such as a polyurethane resin, phenol resin, and an epoxy resin, and the thing which 
added add-in material if needed further on the base material is mentioned. 
[0026] Moreover, with the charge generating layer of the conductive base material 1-3, you may 
arrange an insulating layer to an opposite side. If there is this layer when the charge on a toner 
tends to escape to the conductive base material 1-3, it can prevent escaping and the life of a 
developer can be prolonged. Furthermore, when the conductive base material 1-3 and the above- 
mentioned insulating layer are transparent, drawing seen from the position of 6-1 and reversed 
drawing can be seen from an exposure side. 

[0027] 1-4 is an insulation sheet which is the developer maintenance layer which opened many 



holes, and has the function to hold the developer (for it to be hereafter described as a toner) with 
which electrification polarity differs mutually in a hole. The enlarged view of an insulation sheet 
1-4 is shown in drawing 2 . At this example, the hole opened the ImmxO.Smm hole v^th laser in 
1 .2mm of line writing directions, and 0.7mm pitch of the directions of a train. The size of a hole 
was decided on the conditions toward which an inner toner does not incline by vibration etc. 
Moreover, although it is better as thin, the width of face of the rib of the boundary of a hole and a 
hole is ideal if it can do thinly to toner size and an EQC. The creation method of a hole may be 
opened by punch besides the above, or you may open it at a time with one drill. Moreover, you 
may open by etching. The charge of a web material has [ that what is necessary is just 
insulation ] a polyimide sheet, an acrylic sheet, a polycarbonate sheet, an usable PET sheet, etc. 
Or the mesh which knit insulating thread is sufficient and you may be a filter-like nonwoven 
fabric further. Furthermore, although you may be a conductive sheet, it is necessary to perform 
insulating processing to the portion which touches the electric conduction side 1-3 of the upper 
and lower sides of a mesh in this case 1-5-1. This insulation sheet is fully equal to practical use, 
if movement of a toner when a shock is added is not extremely large even if it is a mesh or a 
nonwoven blanket-like sheet since it aims at making it an inner toner not incline even if a shock 
is added to some extent from the exterior. 

[0028] In drawing 3 , 1-5 is a transparent one side electric conduction sheet, 1-5-1 is a 
transparent insulation sheet, and material used PET in this example. 1-5-2 is a conductive layer, 
and is a conductive layer which mainly consists of indium oxide in this example. 1-5-2 is always 
grounded in the gland. In this example, the transparent electric conduction sheet 1-5 used the 
transparent electric conduction sheet "IDIXO/PET" of Idemitsu Kosan, Inc. If it is made such 
composition, it is hard to miss the charge of a toner and the screen with high permeability can be 
obtained. Moreover, as long as 1-5 is transparent, much more electric conduction sheet is 
sufficient as it. For example, further, when [ from which the charge of a toner cannot escape 
easily in a transparent electric conduction sheet ] PET, the polycarbonate, and the acrylic board 
were made to distribute carbon, or when the permeability of a transparent electric conduction 
sheet is still higher enough, the same display function is obtained. 

[0029] 1-6 is the nonmagnetic white toner charged in minus. Size used the thing with a particle 
size of 5 micrometers. Moreover, 1-7 is the magnetic black toner charged in plus. Size is 10 
micrometers in particle size. 

[0030] What is necessary is just to choose suitably well-knovm binding resins for toners, such as 
polyester resin and styrene acrylic resin, as a kind of binding resin of a toner. What is necessary 
is just to use one or more material, such as titanivmi oxide, a zinc oxide, a barium sulfate, an 
alumina, and a calcium carbonate, as a pigment of the minus nonmagnetic white toner 1-6. 
Moreover, as for the pigment of the plus magnetism black toner 1-7, carbon black, a copper 
oxide, manganese dioxide, an aniline black, activated carbon, a nonmagnetic ferrite, a magnetite, 
etc. are mentioned. 

[0031] As these charge control agents, as for example, a right electric charge control agent, a 
Nigrosine system color, a triphenylmethane-color system color, quarternary ammonium salt, a 
guanidine derivative, an imidazole derivative, an amine system compound, etc. are mentioned, 
and a metal-containing salicylic-acid system compound, a metal-containing monoazo color 
compound, a urea derivative, a styrene-acrylic-acid copolymer, and a styrene-methacrylic-acid 
copolymer are mentioned as a negative electric charge control agent. 

[0032] The creation method of the display sheet 1 is shown using drawing 3 . first - a hole ~ 
adhesives 1-8 are applied to one side of the aperture insulation sheet 1-4 with a roller 7 
subsequently, a hole - the adhesives application side of the aperture insulation sheet 1-4 is put, 
stuck and united with the insulating side of the transparent electric conduction sheet 1-5 the plus 



magnetism black toner 1-7 and the minus nonmagnetic white toner 1-6 which ****(ed) enough 
in the bottle and were firmly charged to the reverse pole mutually in the dry place - a hole - it 
puts in into the aperture insulation sheet 1-4 Adhesives 1-8 are again applied for a toner 
excessive after that at GOMUHE and others etc. with a roller 7 after grinding and the 

aluminum side of the conductive supporting material 1-3 of an aluminum sheet in which the 
photosensitive layer was finally formed a hole - the display sheet 1 was produced by carrying 
and sticking on the field where the adhesives of the aperture insulation sheet 1-4 are applied, and 
uniting with it Thus, the thickness of the made display sheet 1 is Imm about. 
[0033] Furthermore, in drawing 1 , 2 is an electrification rubber roller for the display sheet 1 
being charged, and voltage is impressed from the non-illustrated high voltage power supply. 3 is 
a magnet roller for development and 4 is a conveyance roller. Material is made of EPDM and 
urethane which are an insulator, and as shown in drawing, it is in the state of float electrically. 
The conveyance roller 4 accomplishes the electrification roller 2 and a pair, and conveys the 
display sheet 1 in the direction of an arrow. 5-1 is a laser beam for v^iting printing information 
in the display sheet 1 . This may be the light from an LED array. 6-1 shows the position of the 
view which looks at the visualized information. 

[0034] In such composition, the display sheet 1 is first charged in -500V in the fi-ont face with 
the electrification roller 2. At this time, the bias impressed to the electrification roller 2 
superimposes the altemating current of 1700V on direct-current-500V at a peak two peak. The 
display sheet 1 is conveyed by the sense of the arrow in drawing with the electrification roller 2 
and the conveyance roller 4. 

[0035] It explains in detail using drawing 4 . The plus magnetism black toner 1-7 in the display 
sheet 1 after passing the electrification roller 2 is moving to the inside bottom of drawing, and 
the minus nonmagnetic white toner 1-6 is moving to the bottom. This can be explained as 
follows. That is, the interior of the aluminum sheet 1-3 of a float state is electrically pulled by the 
charge of minus of the front face of the charge transporting bed 1-1, plus polarizes to the up side 
and minus polarizes to the down side. And the plus magnetism black toner 1-7 can be drawn near 
to the charge of this minus by the Coulomb force, and moves to the bottom. Simultaneously, the 
minus nonmagnetic white toner 1-6 can be drawn near to the charge of the plus which carried out 
induction from the gland of the grounded transparent conductive layer 1-5-2, and moves to the 
bottom. 

[0036] Next, if the conveyed display sheet 1 comes to an exposure position, the printing 
information from laser will be written in a fi-ont face. Then, a charge generates the place where 
laser hit in the charge generating layer 1-2, and the charge carries out the discharge of the minus 
charge of display sheet 1 front face through the charge transporting bed 1-1. Consequently, the 
charge polarized in the aluminum sheet 1-3 is lost, and the minus charge in the aluminum sheet 
1-3 which had drawn the plus magnetism black toner 1-7 also disappears. Simultaneously, the 
charge which was carrying out induction to the electric conduction side 1-5-2 of the transparent 
electric conduction sheet 1-5 also returns to a gland, and the force which had pulled the toner on 
both sides disappears. 

[0037] At this time, the plus magnetism black toner 1-7 which became free will be pulled to the 
bottom by the development magnet roller 3, and the minus nonmagnetic white toner 1-6 will be 
driven away to the bottom on the contrary. Consequently, since the place where it colored black 
and laser did not hit is set up so that the force in which it is pulled to the charge charged on the 
display sheet 1 rather than the force in which it is pulled to a magnet may become large if the 
place where laser hit is seen from the position by the side of a magnet, the plus magnetism black 
toner 1-7 does not move, but is still white. 

[0038] Moreover, since the pack density of that there is no magnet 3 to which the plus 



magnetism black toner 1-7 is moved in the position, and the plus magnetism black toner 1-7 and 
the minus nonmagnetic white toner 1-6 is optimized even if the charge generating layer 1-2 
basks in outdoor daylight 5-2 on the whole surface, generates a charge and carries out the 
discharge of the charge of display sheet 1 front face after that, there is no movement of a toner 
and printing information is held as it is. Moreover, since the charge of minus disappears on a 
photosensitive-layer front face by outdoor daylight, there is also no dust adhering to the charge. 
[0039] By finally moving the display sheet 1 to the arrow and opposite direction in drawing 1 , 
the position of a toner is reset with a magnet and the plus magnetism black toner 1-7 moves to 
the bottom. And with the electrification roller 2 with which the display sheet 1 begins movement 
in the direction of an arrow, and bias is impressed if a new cycle starts, over the whole surface, 
the plus magnetism black toner 1-7 comes for the bottom to the minus nonmagnetic white toner 
1-6, and comes for the bottom to homogeneity. <BR> [0040] Drawing 5 is the perspective 
diagram of an operation system. The inside 8-1 of drawing is a pen for writing. The string for a 
pen 8-1 not disappearing, as for 8-2 and 8-3 are the spaces for putting in a pen 8-1. The magnet is 
attached at the nose of cam, and if the fi-ont face of the display sheet 1 is traced now, the plus 
magnetism black toner 1-8 can draw near, and 8-1 will become a visible image and will appear. 
"D" is the object which wrote in by making it this appearance among drawing. Moreover, it is 
also possible to erase the information currently written if it traces with a pen 8-1 from the 
background of the display sheet 1 conversely. 

[0041] The antenna for the keyboard used in case the liquid crystal display section for 9 checking 
the contents of printing information, a reception place, the destination, etc. and 10 operate it, and 
1 1 receiving the printing information whicla rode on the electric wave, and 12 show the main part 
case section. Since it has such composition, the display sheet 1 is repeating a round trip, and can 
display new printing information on right and left. Moreover, usage which printed on paper can 
also be done by exchanging for the new display sheet 1 , whenever it prepares two or more 
display sheets 1 and writes in one-sheet information. 

[0042] Drawing 6 shows the state where the operation system of drawing 5 was rounded off. 
Since the display sheet 1 is flexible structure, as shown in drawing, it can be rounded off easily. 
Consequently, since it can contain compactly, it is not bulky and is convenient to carry. 
[0043] Moreover, as shown in drawing 7 , it is also possible to fold up the display sheet 1. In this 
case, this display can become possible [ turning over with Para Para ], and can be used with the 
same feeling as the usual note. 

[0044] The case where wrote in example 2 drawing 8 with the reset process, and a process is 
made into one process is shown. 2-1 and 2-2 have structure which can carry out a pressure 
welding to the display sheet 1 by turns with a conductive electrification roller. 4-1 and 4-2 are 
floating electrically with the insulating conveyance roller. 

[0045] In drawing 8 , the electrification roller 2-2 is separated from the display sheet 1, and the 
writing of printing information is performed by the same method as the process explained by 
drawing 1 , and it can check printing information in the position of the eye of 6-1 . 
[0046] Next, drawing 9 shows signs that printing information is written in simultaneously with 
reset. The display sheet 1 which has returned in the direction of an arrow of drawing first is 
charged with the electrification roller 2-2. Since all the plus magnetism black toners 1-7 move to 
the bottom at this time, the screen of the display sheet 1 is reset at this process. 
[0047] Simultaneously, the display sheet 1 is inserted into the electrification roller 2-2 and the 
conveyance roller 4-2, and is sent in the direction of an arrow. Next, the plus magnetism black 
toner 1-7 of a portion with which the printing information on laser 5-1 was written in can be 
drawn near with a magnet 3, and moves to the bottom. Since the electrification roller 2-1 of the 
point is in a non-contact position to the display sheet 1 , a printing pattern arrives at the visual 



inspection position of 6-2, without being disturbed in any way. 

[0048] By making it such composition, in operation of a round trip of the display sheet 1, 
printing information can be written in each time and printing speed can be doubled now. 
[0049] The 3rd example is shown in example 3 drawing 1 0 . The endless display was attained by 
making the display sheet 1 into the shape of a loop. 14 is made of a flexible material which is the 
support plate which supports the display sheet 1 from the inside, and has the waist. The acrylic 
board with a thickness of 0.5mm was used in this example. Moreover, if a still thinner object is 
used for a support plate, it is also possible to round off like drawing 6 and to make it compact. 
There is 13 to the eaves for supporting a support plate 14. Furthermore, a support plate may be in 
the both sides of not only one side but the main part 12. In this case, the merit which a screen 
product doubles also comes out. 

[0050] The 4th example is shown in example 4 drawing 1 1 . In this example, it is characterized 
by the ability to rewrite the information on two or more display sheets 1 in a short time. The wire 
in which 15-1 has spring nature, and 15-2 are KORO made in the acrylic resin for helping sliding 
of the endless display sheet 1 . Drawing 12 is drawing which looked at drawing 1 1 from the top. 
Since it has such composition, the display sheet 1 is made in the shape of a spread. Therefore, in 
the middle class of the usage which suited the use form of a more nearly actual note or a weekly 
magazine, for example, a no vacancy train, it is effective. Since electrification, exposure, and the 
development section are furthermore constituted by the outlet of each page, it is especially 
effective to see comparatively many information in a narrow place for a short time. 
[0051] The 5th example is shown in example 5 drawing 13 . In this case, since a display page is 
increased further and it is, it becomes possible to see information with feeling which actually 
reads a book. Drawing 14 is drawing which looked at drawing 13 from the top. Although 
electrification, exposure, and the development section are arranged only to the piece place in this 
example, this is effective in the display of the information which seldom changes, for example, a 
timetable etc., although there is much amount of information. Moreover, it is not necessary to 
say that it is effective also in the display of a novel etc. 

[0052] The 6th example is shown in example 6 drawing 1 5 . In this example, rotation of the 
minute ball 1-9 colored the two color is used. As the production method of the minute ball 1-9, it 
is Ti02 to a glass ball. High concentration was made to contain, the glass ball was whitened, the 
vacuum deposition method was used for the semi-sphere side of this white glass ball, and the 
black layer 1-9-1 of a ferromagnetic was formed. The portion by which vacuum evaporationo is 
not carried out serves as the white section 1-9-2. Particle size was set to 20 micrometers. 
Moreover, ferromagnetics, such as iron, nickel, and cobalt, were used as a source of vacuum 
evaporationo. Moreover, 1-10 is an insulating liquid with transparent high viscosity, such as a 
silicone oil, and while rotating the minute ball 1-9 smoothly, the sense it was once decided that 
would be the work holding the charge charged on the minute ball 1-9 also has the maintenance 
function of the minute ball 1-9 which is not changed in the vibration grade from the outside. 
[0053] Using the magnet, electrification to the minute ball 1-9 is in the state turned upward, and 
corona discharge performed it from the top. Electrification to a reverse pole was similarly 
performed in the state where the minute ball 1 -9 was placed upside down, using the magnet. 
Then, the silicone oil 1-10 was poured in. 

[0054] Since it has the above composition, the charge of the photosensitive layer which the 
printing information 5-1 hit is extinguished by the charge wWch generated only the portion from 
the charge generating layer. Subsequently, the force of holding the minute ball 1-9 is lost, and 
the black layer 1-9-1 of a ferromagnetic is pulled with a magnet 3. Consequently, the minute ball 
1-9 rotates. Therefore, when it sees from the position of 6-1, Leh becomes black and the place 
where - hit can have it. [ seen ] Furthermore, even if the display sheet 1 advances in the direction 



of an arrow and the charge on the front face of a photosensitive layer eliminates by outdoor 
daylight 5-2, because of what no magnet is in the position, and the silicone oil 1-10 with high 
viscosity, the sense of the minute ball 1-9 is held, can serve as a memory effect and can hold 
printing information. 

[0055] The 7th example is shown in example 7 drawing 16 . In this case, the feature is in the 
place which used the liquid-development agent for the developer. 1-11 was the black magnetism 
pigment charged in plus, and the process added Fluorad FC-721 (3 M company make, 
fluororesin) lOOg and lOg of cobalt powder of a ferromagnetic metal, and toluene lOOg after 
churning and to this enough with the flasher, and carried out heating churning of the 500g [ of 
water ], and carbon (mho gal A) (Cabot Corp. make) lOOg at 120 degrees C. It cooled after about 
4-hour and it ground, after removing volatile matter. The amount of [ 20-50 micrometers 
and ] water of pigment particle size was 1.2%. 1-12 is the nonmagnetic white resin pigment 
charged in minus, and is VONCOAT. PP-200S (Dainippon Ink make) were used. Particle size is 
0.1-20 micrometers. 1-13 is Isopar G/H. 

[0056] To a degree Plus magnetism black pigment lOg Lauryl methacrylate methacrylic-acid 
copolymer lOOg Isopar G/H The mixture which consists of lOOg is agitated with a ball mill for 
18 hours, and it is the 160g Isopar G/H It dilutes with 1 1, and is the white resin pigment 
VONCOAT. PP-200S [ 50g ] were supplied and agitated and the liquid-development agent was 
obtained. Moreover, you may add the electric charge control agent of a pigment if needed. 
[0057] It explains in detail using drawing 16 . The plus magnetism black pigment I -1 1 in the 
display sheet 1 after passing the electrification roller 2 is moving to the inside bottom of 
drawing, and the minus nonmagnetic white resin pigment 1-12 is moving to the bottom. This can 
be explained as follows. That is, the interior of the aluminum sheet 1-3 of a float state is 
electrically pulled by the charge of minus of the front face of the charge transporting bed 1-1, 
plus polarizes to the up side and minus polarizes to the down side. And the plus magnetism black 
pigment 1-11 can be drawn near to the charge of this minus by the Coulomb force, and moves to 
the bottom. Simultaneously, the minus nonmagnetic white resin pigment 1-12 can be drawn near 
to the charge of the plus which carried out induction from the gland of the grounded transparent 
conductive layer 1-5, and moves to the bottom. 

[0058] Next, if the conveyed display sheet 1 comes to an exposure position, the printing 
information from laser will be written in a front face. Then, a charge generates the place where 
laser hit in the charge generating layer 1-2, and the charge carries out the discharge of the minus 
charge of display sheet I front face through the charge transporting bed 1-1. Consequently, the 
charge polarized in the aluminum sheet 1-3 is lost, and an inside [ of the aluminimi sheet 1-3 
which had drawn the plus magnetism black pigment I -1 1 ], and minus charge also disappears. 
Simultaneously, the charge which was carrying out induction to the electric conduction side of 
the transparent electric conduction sheet I -5 also returns to a gland, and the force which had 
pulled the toner on both sides disappears, 

[0059] At this time, the plus magnetism black pigment 1-11 which became free will be pulled to 
the bottom by the magnet roller 3 for development, and the minus nonmagnetic white resin 
pigment 1-12 will be driven away to the bottom on the contrary. Consequently, since the place 
where it colored black and laser did not hit is set up so that the force in which it is pulled to the 
charge charged on the display sheet 1 rather than the force in which it is pulled to a magnet may 
become large if the place where laser hit is seen from the position by the side of a magnet, the 
plus magnetism black pigment 1-11 is still which is not moved but tiie minus nonmagnetic white 
resin pigment 1-12 shows white. 

[0060] Moreover, since the pack density of that there is no magnet 3 to which the plus 
magnetism black pigment 1-11 is moved in the position, and the plus magnetism black pigment 



1-11 and the minus nonmagnetic white resin pigment 1-12 is optimized even if the charge 
generating layer 1-2 basks in outdoor daylight 5-2 on the whole surface, generates a charge and 
carries out the discharge of the charge of display sheet 1 front face after that, there is no 
movement of a pigment and printing information is held as it is. Moreover, since the charge of 
minus disappears on a photosensitive-layer fi'ont face by outdoor daylight, there is also no dust 
adhering to the charge. 

[0061] Then, by moving the display sheet 1 to the arrow and opposite direction in drawing 16 , 
the position of a pigment is reset with a magnet and the plus magnetism black pigment 1-11 
moves to the bottom. And with the electrification roller 2 with which the display sheet 1 begins 
movement in the direction of an arrow, and bias is impressed if a new cycle starts, over the 
whole surface, the plus magnetism black toner 1-7 comes for the bottom to the minus 
nonmagnetic white toner 1-6, and comes for the bottom to homogeneity. When the pigment has 
floated in solvents, such as Isopar, there is a merit of coming to be able to perform movement of 
a pigment smoothly. 

[0062] The example of the octavus is shovm in example 8 drawing 17 . The display sheet 1 is 
colorized in this example. For 1-6, as for a plus magnetism Magenta toner and 1-7-2, a minus 
nonmagnetic white toner and 1-7-1 are [ a plus magnetism cyanogen toner and 1-7-3 ] plus 
magnetism yellow toners. As shovm in drawdng, it is separately put into the toner of three colors 
in the cell of an insulation sheet 1-4, On the other hand, it is put into the white toner in all cells. 
A cell size is 600micrometerx300micrometer. toner particle size ~ four colors ~ a 
simultaneously - it is the same and is about 5 micrometers 

[0063] What is necessary is just to choose suitably well-known binding resins for toners, such as 
polyester resin and styrene acrylic resin, as a kind of binding resin of a toner. What is necessary 
is just to use one or more material, such as titanium oxide, a zinc oxide, a barium sulfate, an 
alumina, and a calcium carbonate, as a pigment of the minus nonmagnetic white toner 1-6. 
Moreover, as a pigment of the plus magnetism Magenta toner 1-7-1, a Permanent Red and a 
Lake Red can use as a pigment of the plus magnetism cyanogen toner 1-7-2, and a copper 
phthalocyanine blue, INDA Indanthrene blue, and a peacock blue can use Hansa yellow, 
permanent yellow, a benzidine yellow, etc. vsddely as a pigment of the plus magnetism yellow 
toner 1-7-3. Moreover, the ** same as these electric charge control agents as the material 
introduced in the example 1 as a right electric charge control agent is obstructed. 
[0064] In the above-mentioned composition, it is irradiating the picture signal corresponding to 
each cell as a lightwave signal from laser or an LED array, and a color picture can be produced. 
[0065] 

[Effect of the Invention] As explained above, in this invention, it is applying the principle of 
electrophotography to display, and it becomes possible to offer the display which can operate by 
the very easy method referred to as exposing printing information to a photosensitive layer 
instead of matrix wiring. Moreover, bigger manufacture of a higher definition display can also 
cut down a manufacturing cost now by the bird clapper easily. 

[0066] Since the portable display which is not further until now could be offered now, wherever 
it might be in, required information became available always. Moreover, the postscript close, 
elimination, and repeat use were completed, and since it was possible to use with the same 
feeling as a conventional note and conventional paper, display with it has been offered. [ it is 
user-friendly and friendly to environment ] Since it can moreover colorize, it is effective in the 
ability to use for a latus use further. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the display which used a 
display sheet and it. 
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PRIOR ART 



[Description of the Prior Art] In recent years, with development of information machines and 
equipment, expansion of the amount of data of various information is enhanced, and the 
informational output is also made with various gestalten. Generally, an informational output can 
be divided roughly into the display display which used the Braun tube, liquid crystal, etc., and a 
hard copy display on the paper by the printer etc. In the display display, the needs of the display 
of a low power and a thin shape are increasing, especially, development active as display which 
can respond to such needs is performed, and the liquid crystal display is commercialized. 
[0003] However, the burden is yet solved fully by the present liquid crystal display neither to the 
angle which looks at a screen, nor the visual sense which the character on a screen does not look 
at but is produced from a flicker, low brightness of the light source, etc. by the reflected 
light. Moreover, in the display display using the Braun tube, neither contrast nor brightness can 
say enough that there is sufficient display grace as compared with the hard copy display which a 
flicker of a certain thing generates and etc.-mentions later as compared with a liquid crystal 
display. Moreover, since equipment is large and heavy, portability is a low very much. 
[0004] On the other hand, although it was thought that a hard copy display became unnecessary 
by informational electronic processing, the hard copy output of an amount huge actual still is 
performed. In addition to the trouble concerning the display grace mentioned above as the reason 
when the information was indicated by the display, generally the resolution is also measured 
with about 120 dpi and the print-out (usually 300 or more dpi) to paper at the maximum, and it is 
a considerable low. Therefore, in a display display, the burden to a visual sense becomes large as 
compared with a hard copy display. Consequently, even if a check is possible on a display, once 
carrying out a hard copy output will often be performed. Moreover, the information by which 
hard copy was carried out is the big reason a hard copy display is also used together, even if a 
display display is possible for the ability to rearrange, without performing complicated device 
operation, or also check [, ] in order, without restricting a viewing area to the size of a display 
like a display display. [ putting a large number in order ] Furthermore, unless the energy for a 
hard copy display holding a display is unnecessary and amount of information is extremely large, 
it has the outstanding portability that it is possible to check information always anywhere. 
[0005] Thus, although a hard copy display has different various advantages from a display 
display unless animation display, frequent rewriting, etc. are required, there is a fault of 
consuming paper in large quantities. Then, in recent years, development of a lilac ITABURU 
record medium (record medium with which many times is possible for record / elimination cycle 
of the high picture of visibility with record medium, and it does not need energy for maintenance 
of a display) is furthered briskly. The 3rd rewritable means of displaying will be called paper 
display, inheriting the property which such hard copy has. 



[0006] The requirements of a paper display are that it can rewrite, that there is no **** in 
maintenance of a display about energy, or it is fully small (memory nature), excelling in 
portability, that display grace is excellent, etc. Now, as means of displaying it can be considered 
that is a paper display, the reversible display medium using low-molecular [ organic ] and the 
macromolecule resin matrix unit (for example, JP,55-154198,A, JP,57-82086,A) recorded and 
eliminated by the thermal printer head can be mentioned, for example. Although a part of this 
system is used as a part for the display of a prepaid card, contrast's not being so high and the 
number of times of a repeat of record and elimination have about 150- 500 times, and technical 
problems, such as being comparatively few. 

[0007] then, the display which used rotation of the minute ball by electric-field drive by 
N.KSheridon etc. as new display is proposed ("A Twsting Ball Display", Proc.of the SID, 
volume [ 18th ] No. 3/4, 289-293 pages, 1977, and U.S. JP,4126854,B - said - No. 4143103 - 
said - No. 5389945 and JP,64-42683,A) 

[0008] The display is shown in drawing 18 -20. The parallel transparent electrode to which in an 
parallel transparent electrode and 130 a transparent base material and 140 [ a transparent- 
electrode base material and ] cross at right angles, and 121 and 141 cross [ electrode support with 
1 10 / in drawing 1 8 , 100 is a display and transparent / a transparent member and 120 ] and 121 / 
at right angles, and 1 50 are substrates. Moreover, the cross section of drawing 1 8 A-A is 
drawing 19 . In drawing 19 , 200 shows the bias impressed between a parallel pole 121 and 141. 
300 shows the position of an eye by Mukai who looks at a display. Drawing 20 is the elements 
on larger scale of the transparent base material 130. The mold cavity by which 131 was made 
into the transparent base material 130, and 134 show the rotating minute ball. The white portion 
to which 132 was charged in minus in the ball 134, and 133 show the black portion charged in 
plus. 135 — high — it is a liquid [****] 

[0009] the inside of the cavity 131 which one semi-sphere side 132 of this ball 134 is white, has 
become black [ the semi-sphere side 133 of another side ] in the above-mentioned composition 
using the ball 134 with this minute display, and formed the aforementioned ball in the base 
material - allotting - the inside of each cavity - high - it is filled up with the liquid [****] 
135 and a ball 134 enables it to rotate freely in this liquid in this case - high - the mutual 
electrification states of the black of a ball and each white semi-sphere portion differ, rotation can 
be controlled by the kind of liquid [****] 135 to turn to the side which observes the white or 
black semi-sphere side of a ball by giving external electric field using 2-dimensional matrix 
wiring, and the target display can be performed 

[0010] Since it is very stable and has memory nature to a temperature change and an electric 
**** noise, while displaying such the mechanical method of presentation, it does not need 
power. Furthermore, in order to display using reflection and dispersion of the natural light on the 
front face of a ball, it is the ideal display which can stop the visus debilitus which happen by 
flicker of the light source which is seen with liquid crystal equipment and the Braun tube etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, in this invention, it is applying the principle of 
electrophotography to display, and it becomes possible to offer the display which can operate by 
the very easy method referred to as exposing printing information to a photosensitive layer 
instead of matrix wiring. Moreover, bigger manufacture of a higher definition display can also 
cut down a manufacturing cost now by the bird clapper easily. 

[0066] Since the portable display which is not further until now could be offered now, wherever 
it might be in, required information became available always. Moreover, the postscript close, 
elimination, and repeat use were completed, and since it was possible to use with the same 
feeling as a conventional note and conventional paper, display with it has been offered. [ it is 
user-friendly and friendly to environment ] Since it can moreover colorize, it is effective in the 
ability to use for a still larger use. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, as shovm in drawing 18 , when producing 
2-dimensional matrix wiring, the parallel-pole wiring which intersects perpendicularly is surely 
needed, and manufacture is serious. Moreover, the bigger problem which says that a 
manufacturing cost rises while manufacture will become difficult further, if it is going to make a 
higher definition display occurred. 

[0012] It is being made in order to solve the trouble of this invention and such conventional 
technology, and applying the principle of electrophotography to display, and aims at offering the 
display which used the display sheet and it which can operate by the very easy method referred 
to as exposing printing information to a photosensitive layer instead of. [ matrix wiring ] 
[0013] Moreover, this invention is the again more big thing which a higher definition display 
offers easily, and aims at offering the display which used the display sheet and it which can also 
cut down a manufacturing cost. 
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MEANS 



[Means for Solving the Problem] Namely, the charge transporting bed to which this invention 
conveys at least the charge charged from the outside. The charge generating layer which 
generates a charge by exposure, and the conductive layer charged in a charge, The developer 
maintenance layer holding the developer colored at least 2 colors which move by this charge. It 
is the display sheet characterized by having the transparent conductive layer charged in the 
charge which moves this developer, changing the display of coloring by moving the developer in 
this developer maintenance layer by the charge, and expressing a picture. As for the 
aforementioned developer, it is desirable to be charged and to contain the magnetic substance at 
least in the part among developers. 

[0015] Moreover, this invention is display characterized by having the above-mentioned display 
sheet and the live-part material charged in a display sheet at least, the conveyance member which 
conveys a display sheet, the development member which develops a display sheet and changes a 
display, and the exposure member which exposes a display sheet. As for the above-mentioned 
development member, it is desirable that it is a magnet. 
[0016] 

[Embodiments of the Invention] The display sheet of this invention is characterized by having 
the charge transporting bed which conveys the charge charged from the outside at least, the 
charge generating layer which generates a charge by exposure, the conductive layer charged in a 
charge, a developer maintenance layer holding the developer which moves by this charge, and 
the transparent conductive layer charged in the charge to which this developer is moved. 
[0017] In this invention, it is applying the principle of electrophotography to display, and the 
above-mentioned purpose can be attained by the very easy method of telling a photosensitive 
layer that printing information carries out scanning exposure by laser instead of matrix wiring. 
[0018] Moreover, display of this invention is characterized by having the above-mentioned 
display sheet and the live-part material charged in a display sheet at least, the conveyance 
member which conveys a display sheet, the development member which develops a display sheet 
and changes a display, and the exposure member which exposes a display sheet. 
[0019] Since the portable display which is not until now can be offered now in this invention, 
wherever it may be in, required information is available always. Moreover, the postscript close, 
elimination, and repeat use were completed, and since it was possible to use with the same 
feeling as a conventional note and conventional paper, display with it has been offered, [ it is 
user-friendly and friendly to environment ] Since it can moreover colorize, it is effective in the 
ability to use for a latus use further. 
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EXAMPLE 



[Example] Below, it is attached to the example of ****** and this invention, and explains to a 
drawing. 

[0021] Example 1 drawing 1 is explanatory drawing showing one example of the display sheet of 
this invention. As for one, a display sheet and 1-1 are the charge transporting beds in a 
photosensitive layer 1-9 among drawing, as a material For example, a hydrazone system 
compound, a stilbene system compound, a pyrazoline system compound. Charge transportation 
material and acrylic resin, such as an oxazole system compound, a thiazole system compound, 
and a triaryl methane system compound, Polyester resin, a polyarylate resin, a polyvinyl chloride 
resin, polycarbonate resin. Thermoplastics, such as a polyvinyl butyrate resin and a poly 
methacrylate resin; A polyurethane resin. Binder resins, such as thermosetting resin, such as 
phenol resin and an epoxy resin, a methanol, Alcohols, such as ethanol, a butanol, and isopropyl 
alcohol; A methyl ethyl ketone, Ketones, such as an acetone, a methyl isobutyl ketone, and a 
cyclohexanone; Ethyl acetate, Ester, such as propyl acetate; Hydrocarbons; monochrome 
chlorobenzene, such as n-hexane, the petroleum ether, and toluene, What applied what was 
dissolved in the suitable solvent of others, such as halogenated hydrocarbons, such as a 
dichloromethane, and the thing which added the additive if needed further is mentioned. 
Moreover, conductive polymer etc. is mentioned. 

[0022] 1-2 is a charge generating layer in a photosensitive layer 1-9. as a material For example, 
azo pigments, such as the Sudan red and crawl DAIAN blue; A copper phthalocyanine, 
phthalocyanine-pigments [, such as titanylphthalocyanine, ]; - quinone pigment [, such as 
ANTO anthrone, ]; - a perylene pigment - Charge generating material, such as an indigo 
pigment, acrylic resin, polyester resin, Thermoplastics, such as polyamide resin, a polyvinyl 
acetate resin, polycarbonate resin, polyvinyl butyral resin, and a polyvinyl benzal resin; what was 
distributed to binder resins, such as thermosetting resin, such as a polyurethane resin, phenol 
resin, and an epoxy resin, is mentioned. It is possible to add an addition agent as occasion 
demands furthermore. 

[0023] A photosensitive layer 1-9 may be the single structure of a layer where the laminated 
structure which carried out functional separation also contains charge generating material and 
charge transportation material in the charge generating layer containing charge generating 
material, and the charge transporting bed containing the amount of charge transportation 
material. 

[0024] 1-3 is the conductive base material of the conductive layer for holding a photosensitive 
layer. As an example of the quality of the material, the object which carried out mixed molding 
of conductive metallic oxides, such as metals, such as aluminum, copper, nickel, and silver, or 
these alloy; antimony oxides, indium oxide, and tin oxide, a carbon fiber, carbon black, and 



graphite powder and a resin is mentioned. The aluminum sheet was used in this example. 
[0025] Furthermore, it is also possible to prepare a conductive layer on a base material for 
covering of the defect on a base material and protection of a base material. For example, metal- 
powder objects, such as aluminum, copper, nickel, and silver; An antimony oxide, Conductive 
metallic oxides, such as indium oxide and tin oxide; Polypyrrole, Macromolecule electrical 
conducting materials, such as PORIA linin and a polyelectrolyte; A carbon fiber. Carbon black 
and graphite powder; or such conductive material Acrylic resin, Polyester resin, polyamide resin, 
a polyvinyl acetate resin, polycarbonate resin. Thermoplastics, such as polyvinyl butyral resin; 
the object which applied what was distributed to binder resins [, such as a thermosetting resin; 
photoresist, ], such as a poly ure thane resin, phenol resin, and an epoxy resin, and the thing which 
added add-in material if needed further on the base material is mentioned. 
[0026] Moreover, with the charge generating layer of the conductive base material 1-3, you may 
arrange an insulating layer to an opposite side. If there is this layer when the charge on a toner 
tends to escape to the conductive base material 1-3, it can prevent escaping and the life of a 
developer can be prolonged. Furthermore, when the conductive base material 1-3 and the above- 
mentioned insulating layer are transparent, drawing seen fi-om the position of 6-1 and reversed 
drawing can be seen from an exposure side. 

[0027] 1-4 is an insulation sheet which is the developer maintenance layer which opened many 
holes, and has the function to hold the developer (for it to be hereafter described as a toner) with 
which electrification polarity differs mutually in a hole. The enlarged view of an insulation sheet 
1-4 is shovm in drawing 2 . At this example, the hole opened the lmmx0.5mm hole with laser in 
1 .2mm of line writing directions, and 0.7mm pitch of the directions of a train. The size of a hole 
was decided on the conditions toward which an inner toner does not incline by vibration etc. 
Moreover, although it is better as thin, the width of face of the rib of the boundary of a hole and a 
hole is ideal if it can do thinly to toner size and an EQC. The creation method of a hole may be 
opened by punch besides the above, or you may open it at a time with one drill. Moreover, you 
may open by etching. The charge of a web material has [ that what is necessary is just 
insulation ] a polyimide sheet, an acrylic sheet, a polycarbonate sheet, an usable PET sheet, etc. 
Or the mesh which knit insulating thread is sufficient and you may be a filter-like nonwoven 
fabric further. Furthermore, although you may be a conductive sheet, it is necessary to perform 
insulating processing to the portion which touches the electric conduction side 1-3 of the upper 
and lower sides of a mesh in this case 1-5-1. This insulation sheet is fully equal to practical use, 
if movement of a toner when a shock is added is not extremely large even if it is a mesh or a 
nonwoven blanket-like sheet since it aims at making it an inner toner not incline even if a shock 
is added to some extent from the exterior. 

[0028] In drawing 3 , 1-5 is a transparent one side electric conduction sheet. 1-5-1 is a 
transparent insulation sheet, and material used PET in this example. 1-5-2 is a conductive layer, 
and is a conductive layer which mainly consists of indium oxide in this example. 1-5-2 is always 
grounded in the gland. In this example, the transparent electric conduction sheet 1-5 used the 
transparent electric conduction sheet "IDIXO/PET" of Idemitsu Kosan, Inc. If it is made such 
composition, it is hard to miss the charge of a toner and the screen with high permeability can be 
obtained. Moreover, as long as 1-5 is transparent, much more electric conduction sheet is 
sufficient as it. For example, further, when [ from which the charge of a toner cannot escape 
easily in a transparent electric conduction sheet ] PET, the polycarbonate, and the acrylic board 
were made to distribute carbon, or when the permeability of a transparent electric conduction 
sheet is still higher enough, the same display function is obtained. 

[0029] 1-6 is the nonmagnetic white toner charged in minus. Size used the thing with a particle 
size of 5 micrometers. Moreover, 1-7 is the magnetic black toner charged in plus. Size is 10 



micrometers in particle size. 

[0030] What is necessary is just to choose suitably well-known binding resins for toners, such as 
polyester resin and styrene acrylic resin, as a kind of binding resin of a toner. What is necessary 
is just to use one or more material, such as titanium oxide, a zinc oxide, a barium sulfate, an 
alumina, and a calcium carbonate, as a pigment of the minus nonmagnetic white toner 1-6. 
Moreover, as for the pigment of the plus magnetism black toner 1-7, carbon black, a copper 
oxide, manganese dioxide, an aniline black, activated carbon, a nonmagnetic ferrite, a magnetite, 
etc. are mentioned. 

[0031] As these charge control agents, as for example, a right electric charge control agent, a 
Nigrosine system color, a triphenylmethane-color system color, quartemary ammonium salt, a 
guanidine derivative, an imidazole derivative, an amine system compound, etc. are mentioned, 
and a metal-containing salicylic-acid system compound, a metal-containing monoazo color 
compound, a urea derivative, a styrene-acrylic-acid copolymer, and a styrene-methacrylic-acid 
copolymer are mentioned as a negative electric charge control agent. 

[0032] The creation method of the display sheet 1 is shown using drawing 3 . first — a hole - 
adhesives 1-8 are applied to one side of the aperture insulation sheet 1-4 with a roller 7 
subsequently, a hole ~ the adhesives application side of the aperture insulation sheet 1-4 is put, 
stuck and united with the insulating side of the transparent electric conduction sheet 1-5 the plus 
magnetism black toner 1-7 and the minus nonmagnetic white toner 1-6 which ****(ed) enough 
in the bottle and were firmly charged to the reverse pole mutually in the dry place - a hole - it 
puts in into the aperture insulation sheet 1-4 Adhesives 1-8 are again applied for a toner 
excessive after that at GOMUHE and others etc. with a roller 7 after grinding ******. and the 
aluminum side of the conductive supporting material 1-3 of an aluminum sheet in which the 
photosensitive layer was finally formed - a hole - the display sheet 1 was produced by carrying 
and sticking on the field where the adhesives of the aperture insulation sheet 1-4 are applied, and 
uniting with it Thus, the thickness of the made display sheet 1 is 1mm about. 
[0033] Furthermore, in drawing 1 , 2 is an electrification rubber roller for the display sheet 1 
being charged, and voltage is impressed from the non-illustrated high voltage power supply. 3 is 
a magnet roller for development and 4 is a conveyance roller. Material is made of EPDM and 
urethane which are an insulator, and as shown in drawing, it is in the state of float electrically. 
The conveyance roller 4 accomplishes the electrification roller 2 and a pair, and conveys the 
display sheet 1 in the direction of an arrow. 5-1 is a laser beam for writing printing information 
in the display sheet 1. This may be the light from an LED array. 6-1 shows the position of the 
view which looks at the visualized information. 

[0034] In such composition, the display sheet 1 is first charged in -500V in the front face with 
the electrification roller 2. At this time, the bias impressed to the electrification roller 2 
superimposes the alternating current of 1700V on direct-current-500V at a peak two peak. The 
display sheet 1 is conveyed by the sense of the arrow in drawing with the electrification roller 2 
and the conveyance roller 4. 

[0035] It explains in detail using drawing 4 . The plus magnetism black toner 1-7 in the display 
sheet 1 after passing the electrification roller 2 is moving to the inside bottom of drawing, and 
the minus nonmagnetic white toner 1-6 is moving to the bottom. This can be explained as 
follows. That is, the interior of the aluminum sheet 1-3 of a float state is electrically pulled by the 
charge of minus of the front face of the charge transporting bed 1-1, plus polarizes to the up side 
and minus polarizes to the down side. And the plus magnetism black toner 1-7 can be drawn near 
to the charge of this minus by the Coulomb force, and moves to the bottom. Simultaneously, the 
minus nonmagnetic white toner 1-6 can be drawn near to the charge of the plus which carried out 
induction from the gland of the grounded transparent conductive layer 1-5-2, and moves to the 



bottom. 

[0036] Next, if the conveyed display sheet 1 comes to an exposure position, the printing 
information from laser will be written in a front face. Then, a charge generates the place where 
laser hit in the charge generating layer 1-2, and the charge carries out the discharge of the minus 
charge of display sheet 1 front face through the charge transporting bed 1-1 . Consequently, the 
charge polarized in the aluminum sheet 1-3 is lost, and the minus charge in the aluminum sheet 
1-3 which had drawn the plus magnetism black toner 1-7 also disappears. Simultaneously, the 
charge which was carrying out induction to the electric conduction side 1-5-2 of the transparent 
electric conduction sheet 1-5 also returns to a gland, and the force which had pulled the toner on 
both sides disappears. 

[0037] At this time, the plus magnetism black toner 1-7 which became free will be pulled to the 
bottom by the development magnet roller 3, and the minus nonmagnetic white toner 1-6 will be 
driven away to the bottom on the contrary. Consequently, since the place where it colored black 
and laser did not hit is set up so that the force in which it is pulled to the charge charged on the 
display sheet 1 rather than the force in which it is pulled to a magnet may become large if the 
place where laser hit is seen from the position by the side of a magnet, the plus magnetism black 
toner 1-7 does not move, but is still white. 

[0038] Moreover, since the pack density of that there is no magnet 3 to which the plus 
magnetism black toner 1-7 is moved in the position, and the plus magnetism black toner 1-7 and 
the minus nonmagnetic white toner 1-6 is optimized even if the charge generating layer 1-2 
basks in outdoor daylight 5-2 on the whole surface, generates a charge and carries out the 
discharge of the charge of display sheet 1 front face after that, there is no movement of a toner 
and printing information is held as it is. Moreover, since the charge of minus disappears on a 
photosensitive-layer front face by outdoor daylight, there is also no dust adhering to the charge. 
[0039] By finally moving the display sheet 1 to the arrow and opposite direction in drawing 1 , 
the position of a toner is reset v^th a magnet and the plus magnetism black toner 1-7 moves to 
the bottom. And with the electrification roller 2 with which the display sheet 1 begins movement 
in the direction of an arrow, and bias is impressed if a new cycle starts, over the whole surface, 
the plus magnetism black toner 1-7 comes for the bottom to the minus nonmagnetic white toner 
1-6, and comes for the bottom to homogeneity. 

[0040] Drawing 5 is the perspective diagram of an operation system. The inside 8-1 of drawing 
is a pen for writing. The string for a pen 8-1 not disappearing, as for 8-2 and 8-3 are the spaces 
for putting in a pen 8-1. The magnet is attached at the nose of cam, and if the front face of the 
display sheet 1 is traced now, the plus magnetism black toner 1-8 can draw near, and 8-1 will 
become a visible image and will appear. "D" is the object which wrote in by making it this 
appearance among drawing. Moreover, it is also possible to erase the information currently 
written if it traces with a pen 8-1 from the background of the display sheet 1 conversely. 
[0041] The antenna for the keyboard used in case the liquid crystal display section for 9 checking 
the content of printing information, a reception place, the destination, etc. and 10 operate it, and 
1 1 receiving the printing information which rode on the electric wave, and 12 show the main part 
case section. Since it has such composition, the display sheet 1 is repeating a round trip, and can 
display new printing information on right and left. Moreover, usage which printed on paper can 
also be done by exchanging for the new display sheet 1, whenever it prepares two or more 
display sheets 1 and writes in one-sheet information. 

[0042] Drawing 6 shows the state where the operation system of drawing 5 was rounded off. 
Since the display sheet 1 is flexible structure, as shown in drawing, it can be rounded off easily. 
Consequently, since it can contain compactly, it is not bulky and is convenient to carry. 
[0043] Moreover, as shovm in drawing 7 , it is also possible to fold up the display sheet 1 . In this 



case, this display can become possible [ turning over with Para Para ], and can be used with the 
same feeling as the usual note. 

[0044] The case where wrote in example 2 drawing 8 with the reset process, and a process is 
made into one process is shown. 2-1 and 2-2 have structure which can carry out a pressure 
welding to the display sheet 1 by turns with a conductive electrification roller. 4-1 and 4-2 are 
floating electrically with the insulating conveyance roller. 

[0045] In drawing 8 , the electrification roller 2-2 is separated from the display sheet 1, and the 
writing of printing information is performed by the same method as the process explained by 
drawing 1 , and it can check printing information in the position of the eye of 6-1. 
[0046] Next, drawing 9 shows signs that printing information is written in simultaneously with 
reset. The display sheet 1 which has returned in the direction of an arrow of drawing first is 
charged with the electrification roller 2-2. Since all the plus magnetism black toners 1-7 move to 
the bottom at this time, the screen of the display sheet 1 is reset at this process. 
[0047] Simultaneously, the display sheet 1 is inserted into the electrification roller 2-2 and the 
conveyance roller 4-2, and is sent in the direction of an arrow. Next, the plus magnetism black 
toner 1-7 of a portion with which the printing information on laser 5-1 was written in can be 
drawn near with a magnet 3, and moves to the bottom. Since the electrification roller 2-1 of the 
point is in a non-contact position to the display sheet 1, a printing pattern arrives at the visual 
inspection position of 6-2, without being disturbed in any way. 

[0048] By making it such composition, in operation of a roimd trip of the display sheet 1, 
printing information can be written in each time and printing speed can be doubled now. 
[0049] The 3rd example is shown in example 3 drawing 10 . The endless display was attained by 
making the display sheet 1 into the shape of a loop. 14 is made of a flexible material which is the 
support plate which supports the display sheet 1 from the inside, and has the waist. The acrylic 
board with a thickness of 0.5mm was used in this example. Moreover, if a still thirmer object is 
used for a support plate, it is also possible to round off like drawing 6 and to make it compact. 
There is 13 to the eaves for supporting a support plate 14. Furthermore, a support plate may be in 
the both sides of not only one side but the main part 12. In this case, the merit which a screen 
product doubles also comes out. 

[0050] The 4th example is shown in example 4 drawing 1 1 . In this example, it is characterized 
by the ability to rewrite the information on two or more display sheets 1 in a short time. The wire 
in which 15-1 has spring nature, and 15-2 are the koro made in the acrylic resin for helping 
sliding of the endless display sheet 1. Drawing 12 is drawing which looked at drawing 1 1 from 
the top. Since it has such composition, the display sheet 1 is made in the shape of a spread. 
Therefore, in the middle class of the usage which suited the use gestalt of a more nearly actual 
note or a weekly magazine, for example, a no vacancy train, it is effective. Since electrification, 
exposure, and the development section are furthermore constituted by the outlet of each page, it 
is especially effective to see comparatively many information in a narrow place for a short time. 
[0051] The 5th example is shown in example 5 drawing 13 . In this case, since a display page is 
increased further and it is, it becomes possible to see information with feeling which actually 
reads a book. Drawing 14 is drawing which looked at drawing 13 from the top. Although 
electrification, exposure, and the development section are arranged only to the piece place in this 
example, this is effective in the display of the information which seldom changes, for example, a 
timetable etc., although there is much amount of information. Moreover, it is not necessary to 
say that it is effective also in the display of a novel etc. 

[0052] The 6th example is shown in example 6 drawing 15 . In this example, rotation of the 
minute ball 1-9 colored the two color is used. As the production method of the minute ball 1-9, it 
is Ti02 to a glass ball. High concentration was made to contain, the glass ball was whitened, the 



vacuum deposition method was used for the semi-sphere side of this white glass ball, and the 
black layer 1-9-1 of a ferromagnetic was formed. The portion by which vacuum evaporationo is 
not carried out serves as the white section 1-9-2. Particle size was set to 20 micrometers. 
Moreover, ferromagnetics, such as iron, nickel, and cobalt, were used as a source of vacuum 
evaporationo. Moreover, 1-10 is an insulating liquid with transparent high viscosity, such as a 
silicone oil, and while rotating the minute ball 1-9 smoothly, the sense it was once decided that 
would be the work holding the charge charged on the minute ball 1-9 also has the maintenance 
function of the minute ball 1-9 which is not changed in the vibration grade from the outside. 
[0053] Using the magnet, electrification to the minute ball 1-9 is in the state turned upward, and 
corona discharge performed it from the top. Electrification to a reverse pole was similarly 
performed in the state where the minute ball 1-9 was placed upside dovra, using the magnet. 
Then, the silicone oil 1-10 was poured in. 

[0054] Since it has the above composition, the charge of the photosensitive layer which the 
printing information 5-1 hit is extinguished by the charge which generated only the portion from 
the charge generating layer. Subsequently, the force of holding the minute ball 1-9 is lost, and 
the black layer 1-9-1 of a ferromagnetic is pulled with a magnet 3. Consequently, the minute ball 
1-9 rotates. Therefore, when it sees from the position of 6-1, Leh becomes black and the place 
where - hit can have it. [ seen ] Furthermore, even if the display sheet 1 advances in the direction 
of an arrow and the charge on the front face of a photosensitive layer eliminates by outdoor 
daylight 5-2, because of what no magnet is in the position, and the silicone oil 1-10 with high 
viscosity, the sense of the minute ball 1-9 is held, can serve as a memory effect and can hold 
printing information. 

[0055] The 7th example is shown in example 7 drawing 16 . In this case, the feature is in the 
place which used the liquid-development agent for the developer. 1-11 was the black magnetism 
pigment charged in plus, and the process added Fluorad FC-721 (3 M company make, 
fluororesin) lOOg and lOg of cobalt powder of a ferromagnetic metal, and toluene lOOg after 
churning and to this enough with the flasher, and carried out heating churning of the 500g [ of 
water ], and carbon (mho gal A) (Cabot Corp. make) lOOg at 120 degrees C. It cooled after about 
4-hour ****, and it ground, after removing volatile matter. The amoimt of [ 20-50 micrometers 
and ] water of pigment particle size was 1.2%, 1-12 is the nonmagnetic white resin pigment 
charged in minus, and is VONCOAT. PP-200S (Dainippon Ink make) were used. Particle size is 
0.1-20 micrometers. 1-13 is Isopar G/H. 

[0056] To a degree Plus magnetism black pigment lOg Lauryl methacrylate methacrylic-acid 
copolymer lOOg Isopar G/H The mixture which consists of lOOg is agitated with a ball mill for 
18 hours, and it is the 160g Isopar G/H It dilutes with 1 1. and is the white resin pigment 
VONCOAT. PP-200S [ 50g ] were supplied and agitated and the liquid-development agent was 
obtained. Moreover, you may add the electric charge control agent of a pigment if needed. 
[0057] It explains in detail using drawing 16 . The plus magnetism black pigment 1-1 1 in the 
display sheet 1 after passing the electrification roller 2 is moving to the inside bottom of 
drawing, and the minus nonmagnetic white resin pigment 1-12 is moving to the bottom. This can 
be explained as follows. That is, the interior of the aluminum sheet 1-3 of a float state is 
electrically pulled by the charge of minus of the front face of the charge transporting bed 1-1, 
plus polarizes to the up side and minus polarizes to the down side. And the plus magnetism black 
pigment 1-11 can be drawn near to the charge of this minus by the Coulomb force, and moves to 
the bottom. Simultaneously, the minus nonmagnetic white resin pigment 1-12 can be drawn near 
to the charge of the plus which carried out induction from the gland of the grounded transparent 
conductive layer 1-5, and moves to the bottom. 

[0058] Next, if the conveyed display sheet 1 comes to an exposure position, the printing 



information from laser will be written in a front face. Then, a charge generates the place where 
laser hit in the charge generating layer 1-2, and the charge carries out the discharge of the minus 
charge of display sheet 1 front face through the charge transporting bed 1-1. Consequently, the 
charge polarized in the aluminum sheet 1-3 is lost, and an inside [ of the aluminum sheet 1-3 
which had drawn the plus magnetism black pigment 1-11], and minus charge also disappears. 
Simultaneously, the charge which was carrying out induction to the electric conduction side of 
the transparent electric conduction sheet 1-5 also returns to a gland, and the force which had 
pulled the toner on both sides disappears. 

[0059] At this time, the plus magnetism black pigment 1-11 which became free will be pulled to 
the bottom by the magnet roller 3 for development, and the minus nonmagnetic white resin 
pigment 1-12 will be driven away to the bottom on the contrary. Consequently, since the place 
where it colored black and laser did not hit is set up so that the force in which it is pulled to the 
charge charged on the display sheet 1 rather than the force in which it is pulled to a magnet may 
become large if the place where laser hit is seen from the position by the side of a magnet, the 
plus magnetism black pigment 1-11 is still which is not moved but tiie minus nonmagnetic white 
resin pigment 1-12 shows white. 

[0060] Moreover, since the pack density of that there is no magnet 3 to which the plus 
magnetism black pigment 1-11 is moved in the position, and the plus magnetism black pigment 
1-11 and the minus nonmagnetic white resin pigment 1-12 is optimized even if the charge 
generating layer 1-2 basks in outdoor daylight 5-2 on the whole surface, generates a charge and 
carries out the discharge of the charge of display sheet 1 front face after that, there is no 
movement of a pigment and printing information is held as it is. Moreover, since the charge of 
minus disappears on a photosensitive-layer front face by outdoor daylight, there is also no dust 
adhering to the charge. 

[0061] Then, by moving the display sheet 1 to the arrow and opposite direction in drawing 16 , 
tiie position of a pigment is reset with a magnet and the plus magnetism black pigment 1-11 
moves to the bottom. And with the electrification roller 2 with which the display sheet 1 begins 
movement in the direction of an arrow, and bias is impressed if a new cycle starts, over the 
whole surface, the plus magnetism black toner 1-7 comes for the bottom to the minus 
nonmagnetic white toner 1-6, and comes for the bottom to homogeneity. When the pigment has 
floated in solvents, such as Isopar, there is a merit of coming to be able to perform movement of 
a pigment smoothly. 

[0062] The example of the octavus is shown in example 8 drawing 17 . The display sheet 1 is 
colorized in this example. For 1-6, as for a plus magnetism Magenta toner and 1-7-2, a minus 
nonmagnetic white toner and 1-7-1 are [ a plus magnetism cyanogen toner and 1-7-3 ] plus 
magnetism yellow toners. As shown in drawing, it is separately put into the toner of three colors 
in the cell of an insulation sheet 1-4. On the other hand, it is put into the white toner in all cells. 
A cell size is 600micrometerx300micrometer. toner particle size - four colors - a 
simultaneously — it is the same and is about 5 micrometers 

[0063] What is necessary is just to choose suitably well-known binding resins for toners, such as 
polyester resin and styrene acrylic resin, as a kind of binding resin of a toner. What is necessary 
is just to use one or more material, such as titanium oxide, a zinc oxide, a barium sulfate, an 
alumina, and a calcium carbonate, as a pigment of the minus nonmagnetic white toner 1-6. 
Moreover, as a pigment of the plus magnetism Magenta toner 1-7-1, a Permanent Red and a 
Lake Red can use as a pigment of the plus magnetism cyanogen toner 1-7-2, and a copper 
phthalocyanine blue, INDA Indanthrene blue, and a peacock blue can use Hansa yellow, 
permanent yellow, a benzidine yellow, etc. widely as a pigment of the plus magnetism yellow 
toner 1-7-3. Moreover, the ** same as these electric charge control agents as the material 



introduced in the example 1 as a right electric charge control agent is obstructed. 

[0064] In the above-mentioned composition, it is irradiating the picture signal corresponding to 

each cell as a lightwave signal from laser or an LED array, and a color picture can be produced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing showing the display sheet of the example 1 of this 
invention. 

[Drawing 2] It is the enlarged view of the insulation sheet of the example 1 of this invention. 
[Drawing 3] It is drawing showing the formation process of the display sheet of the example 1 of 
this invention. 

[Drawing 4] It is drawing showing the movement of the charge in the display sheet of the 
example 1 of this invention. 

[Drawing 5] It is drawing showing an example of the product gestalt of the example 1 of this 
invention. 

[Drawing 6] It is partial explanatory drawing of drawing 5 . 
[Drawing 7] It is partial explanatory drawing of drawing 5 . 

[Drawing 8] It is drawing showing the case where v/votQ in with the reset process of the example 

2 of this invention, and a process is made into one process. 

[Drawing 9] It is drawing shoving other examples of the process of drawing 8 . 

[Drawing 10] It is drawing showing the case where the display sheet of the example 3 of this 

invention is made into the shape of a loop. 

[Drawing 1 1 ] It is drawing showing the case where the display sheet of the example 4 of this 

invention is made into the shape of a spread. 

[Drawing 12] It is partial explanatory drawing of drawing 1 1 . 

[Drawing 13] It is drawing showing the case where a display page is increased for the display 
sheet of the example 5 of this invention like a book. 
[Drawing 14] It is partial explanatory drawing of drawing 13 . 

[Drawing 15] In the display sheet of the example 6 of this invention, it is drawing showing the 
minute ball colored the two color. 

[Drawing 16] In the display sheet of the example 7 of this invention, it is drawing showing the 
case where a liquid-development agent is used for a developer. 

[Drawing 17] In the display sheet of the example 8 of this invention, it is drawing showing the 
case of colorization. 

[Drawing 18] It is drawing showing the conventional display sheet. 
[Drawing 19] It is the cross section of A- A' of drawing 18 . 

[Drawing 20] They are the elements on larger scale of the conventional display sheet. 
[Description of Notations] 

1 Display Sheet 

2 Electrification Rubber Roller 



3 Magnet Roller for Development 

4 Conveyance Roller 

5 Exposure 

6 Position of Eye 

7 Adhesives Application Roller 

8 Pen 

9 Liquid Crystal Display 

10 Keyboard 

1 1 Antenna 

12 Main Part 

13 Eaves 

14 Support Plate 

15 Wire 
100 Display 

110 Transparent Member 
120 Electrode Support 

130 Transparent Base Material 

131 Mold Cavity 

132 White Portion 

133 Black Portion 

134 Minute Ball 

135 High Resistance Liquid 

140 Transparent-Electrode Base Material 
150 Substrate 
200 Bias 

300 Position of Eye 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge transporting bed which conveys at least the charge charged from the 
outside, and the charge generating layer which generates a charge by exposure, The conductive 
layer charged in a charge, and the developer maintenance layer holding the developer which 
colored it at least 2 colors which move by this charge, The display sheet characterized by having 
the transparent conductive layer charged in the charge which moves this developer, changing the 
display of coloring by moving the developer in this developer maintenance layer by the charge, 
and expressing a picture. 

[Claim 2] The aforementioned developer is an electrified display sheet according to claim 1 . 
[Claim 3] The display sheet according to claim 1 which contains the magnetic substance at least 
in the part among the aforementioned developers. 

[Claim 4] Display characterized by having a claim 1 or one display sheet of 3 and the live-part 
material charged in this display sheet at least, the conveyance member which conveys a display 
sheet, the development member which develops a display sheet and changes a display, and the 
exposure member which exposes a display sheet. 

[Claim 5] The above-mentioned development member is a display sheet according to claim 4 
which is a magnet. 
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[Drawing 5] 
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